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http://intl.elsevierhealth.com/journals/ijidInfection with H274Y-positive influenza A
(H1N1) is not associated with a change in naso-
pharyngeal Streptococcus pneumoniae coloni-
zation in patients
Animal models have identified influenza virus infection as a
contributing factor to nasopharyngeal colonizationwith Strep-
tococcus pneumoniae.1—3 This colonization is thought to be
positively influenced by the activity of viral neuraminidase.
Previous studies suggest that H274Y mutants of influenza A
isolated before the 2007—2008 respiratory season had a
decreased neuraminidase activity compared to wild-type
H274 strains.4,5 Thus, it might be postulated that infection
with H274Y-positive strains of influenza virus would be asso-
ciated with a lower S. pneumoniae colonization rate than
infection with wild-type H274 strains.4 The purpose of this
brief investigation was to determine whether nasopharyngeal
specimens from patients infected with H274Y-positive strains
of influenza A (H1N1) from the 2007—2008 respiratory season
had different levels of S. pneumoniae colonization to speci-
mens from patients infected with H274-positive influenza A.
Nasopharyngeal specimens from patients with influenza-
like illness were sent to the Ontario Public Health Labora-
tories. Isolates of influenza A collected from Toronto,
Ontario, Canada (estimated population 2.7 million) between
November 14th 2007 and February 14th 2008 were screened
by reverse transcriptase (RT)-PCR for the H1N1 subtype using
previously described primers.6 Typing of influenza isolates
was done by Sanger sequencing and sequence alignment.
Neuraminidase gene sequencing was undertaken and
sequences were aligned using CLUSTALX. Isolate sequences
were compared to influenza A virus sequences with described
H274Y mutations: GenBank accession nos. EU516123 [A/
Hawaii/28/2007(H1N1)]; CY027037 [A/Kansas/UR06-0104/
2007(H1N1)]; EU516027 [A/Texas/31/2007(H1N1)].6
Twenty specimens that had yielded H274Y mutant isolates
and forty specimens that had yielded H274 wild-type isolates
were randomly selected, and tested for the presence of S.
pneumoniae. Because of the small number of specimens
available for this study, we were unable to match for factors
such as patient age, and severity and duration of infection at
time of sampling. Specimens were considered to be positive
for S. pneumoniae if genes for both pneumolysin7 and auto-
lysin8 were detected. The Fisher’s exact test was carried out
using GraphPad Prism 5 (GraphPad Software, Inc., La Jolla,
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doi:10.1016/j.ijid.2008.10.014Seventeen percent of all influenza A (H1N1) isolates col-
lected during this time period carried an H274Y mutation. All
influenza A (H1N1) isolates most closely resembled influenza
A/Solomon Islands/03/06 (H1N1). Four of twenty (20%) speci-
mens yielding wild-type H274 isolates and ten of forty (25%)
yielding H274Y-positive (H1N1) isolates were positive for S.
pneumoniae (p = 0.8). However, there is a trend towards a
lower prevalence of colonization using this assay if only the
pneumolysin results are considered (45% infected with wild-
type were colonized compared to 30% with the mutant)
(Table 1). When all PCR results were analyzed, either pneu-
molysin or autolysin or both were detected in 9 of 20 (45%)
specimens yielding wild-type H274 isolates and 13 of 40 (33%)
specimens yielding H274Y-positive isolates (p = 0.4) (Table 1).
There are several caveats to this work. The sensitivity and
specificity of this assay might be questionable, as only 14 of
21 specimens that were positive for pneumolysin were also
positive for autolysin. These preliminary data suggest that a
more comprehensive study of S. pneumoniae colonization
using a more sensitive method is warranted. For example, a
quantitative method might enable analysis of bacterial bur-
den rather than just bacterial prevalence. Specimens from
patients infected with wild-type and mutant strains of influ-
enza were not matched; readers should therefore be aware
that these results are preliminary, and that the small sample
sizes and the underpowered nature of this study could bias
findings. Thus, the lack of a significant difference in S.
pneumoniae colonization prevalence between patients
should not be exclusively used to rule out the possibility that
patients infected with H274Y (mutant strains) of influenza
are less likely to be colonized with S. pneumoniae.
Multiple factors influence the chances of bacterial super-
infection in patients following influenza infection.9 We
believe that this study indicates that S. pneumoniae coloni-
zation is an important concern in patients infected with both
H274-negative and H274Y-positive strains of influenza A
(H1N1). This trend is of increasing importance in light of
the emergence of H274Y-positive H1N1 influenza A during the
2007—2008 respiratory season10 and is an important comple-
ment to understanding the pathogenicity of these strains.
One possible interpretation of these data is that strains of
H274Y-positive influenza A (H1N1) circulating in 2007—2008
might not have compromised neuraminidase activity and cell
culture infectivity compared to wild-type H274 strains.11
However, the caveats discussed above and the general trend
towards lower levels of pneumolysin detected in patientshalf of International Society for Infectious Diseases. All rights reserved.
Table 1 The presence of S. pneumoniae genes in H274 and
H274Y-positive nasopharyngeal specimens
H274Y
(n = 20)
H274
(n = 40)
Autolysin and pneumolysin 4 10
Autolysin alone 0 1
Pneumolysin alone 5 2
No autolysin or pneumolysin 11 27
e322 Letter to the Editorwith H274Y infection suggest that further studies with
greater power are required to fully understand the dynamics
of influenza and S. pneumoniae co-infections. We look for-
ward to the results of further studies on the pathogenicity of
H274Y-positive strains of influenza from the 2007—2008 and
2008—2009 respiratory seasons.
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